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non-iavtiive method for metsurifli the velodiv 
!0 of . free Ouid surfw* flowing u, . predSiS^S 
tion » an open channel or fluae of . fued shape ccm- 

pnsug the steps of: ^ 1^ 

|v gcneraiing a microwave frequency elcctricaJ signal CO 
1^ vfapted to reilect from said fluid surface using a — • 
JS raeani 10 genentc said deetrical signal- 

sptcuig the meant to geserate said electkca] signal ^ 

from said fluid surface; *^ 
directing said signal along a line toward the fluid ^ 
lurface and opposite the predetennined direction r= 
20 »^«« ««gie of between 30 and 40 degr«tS ^ 
said Hiud surface; 

detecting the signal reflected from the fluid surface 5^ 

deienmniftt from the directed and reflected signal ' 
23 the Doppler frequency shift therebetween aH O 
measure of the velocity of the fluid surface. 
X The method of claim 1 wherein said directed sijmal • w 
fonns_a pattern on the fluid surface of an oval shape. "O 
3. Tie method of claim 1 wherein said spadng is -< 
30 arranged to that said directed signal faaa an onob- 
stTJcted cone-shaped view of the fluid «tfface. 

TTw method of claim 3 wherein said soadag is 
generally between 18 and 48 inches. -J-^ » » 

5. The method of claim 1 comprising the additional 
j5 steps of: 

mea«iring the depth of the fluid in the chtnnd or 
flume; and 

deiennintng from the velocity of the fluid surface and 
the depth or the fluid in the channel or flume, the 
<0 flow me of the fluid. 

«. The method of claim 5 wherein the depth measure- 
ment » ulirasoaicalJy obtained. »«»ore 
7. The method of claim i wherein said ultrasonic 
measurcRtent is non-invasive. 
43 a The method of claim 7 whcrdn said non-invasive 
meinod Ittcludes the steps of: 
generating an ultrasonic acoustic signal adapted to 
reflect from said fluid surface using a means to 
generate said uitnxMOc stgnal; 
» spacing the meant to generate said ultrasonic stgaal a 
predetermined distance above the open channel or 
flume bottom and above the fluid surface; 
directing said ultrasonic signal downwardly at said 
nuid surface; 

53 detecting the ultrasonic lignal reflected from the flmd 
surface: and 

determining from the reflected ultrasonic lignaJ the 
difference in length therebetween the open channel 
or flume bouom and fluid surface u a meanirt of 
60 the depth of the fluid in the opor channel or flume 
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9. (Amended) A non-invasive method for measuring the velocity of a f,^e fluid surfece 
flowing in a predetennined direction in a., open channel or flun^e of a fixed shape comprismg the 



steps of: 



generating an electrical signal adapted to reflect from said fluid surface using a meatis to 
generate said electrical signal; 



spacing the means fiom said sttrfacn to generate said electrical signal from said flttid 
surface; 

directing said signal along a Ime toward the fltnd surface^heip,„oiud_s^^ 
unobstructe d path to the fluid surface 

detecting the signal reflected fiom the flmd surface, wherem th. r.fl^... 
|hMl £lUm_unobstructed p arh; and 

deternnniiig from the directed and .^fleeted sigt^al the Doppler frequency sh.ft therebetween 
as a measure of the velocity of the fluid surface. 



10 ■ The method of claim 9 
wherein th^ signal is directed 
ootiosite the t)redetermined 
direction, 

11. The method of claim 9 
wherein the sicmal is direcred 
at an anale of between 3Q and 4 0 
decrees to said fluid surface. 

12. 'The method of claim 9 
wherein the sicmal is of a 
mi c rcwave f r e cme nc v . 
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^^■^'''^ A non-invasive method for mnnn.,»..ci„ ^, asuri„. rh. v.i..^..„-. f , fl,,,, 

3Ma.EiSdetgmimed cross-se ction comp ri^.n g the sten^ nf- 

Keneratin. an ^'^^^ glligMLMafi^ 
generate sa id electrical si^ at- 

spacing the means to ppnmte said df=r.frirni signal fmm ..iH li^^^n^n^^^^ 
feMaasaidjignal aloo^ a line through an u«oh<^,.r.H path tawani ..id H^..iH ...r.... 
detecting said sipnftl reflected frnm ...Vi liquid siirfarp; 

asameasureofthe v.»lnr.>Y of said liq uid ^„rf^.^. 

section; and 

detenn inin^ fi.m the velocity o Jl^ldliMd^mlac^^^ 
flow of sai d l iqniri 



^''■^^^ "^^thod of cLim .v lMeitLsaiOe^ n,easured hv A.r.rr.;.:.. 
djfencebehveen a pi^etermined di.r.nr. h^t^^een a depth ,,,,,, , , 

ofBMchannel and a distant measured frr,m ^--.id rinplh meagurin^^ 
surface, 

^"""^^ ^T^e med^od of chim 13 wherein said si<>n.l j s^imedaLgilid JiauM 
predetermined ang le 



